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92Repair of a juxtarenal abdominal aortic aneurysm
in a patient with situs inversus totalis using a
retroperitoneal approach
Matt A. Cwinn, MD,a Alex Morzycki, MSc,b Min Lee, MD,c and Peter Midgley, MD,c Halifax, Nova Scotia,
Canada
Situs inversus totalis (SIT) is a rare condition characterized by the mirror image location of all of the thoracic and
abdominal organs. There are only a handful of reports documenting the presence and repair of an abdominal aortic
aneurysm in the setting of SIT. Here, we present a rare case of a juxtarenal abdominal aortic aneurysm repaired through a
retroperitoneal approach in a patient with SIT. We demonstrate that the retroperitoneal approach is a safe and effective
method to manage complex aortic aneurysm disease in a patient with SIT. (J Vasc Surg Cases 2016;2:92-4.)Fig 1. Chest radiograph demonstrating the presence of dextro-
cardia. L denotes left side.Situs inversus totalis (SIT) is a rare condition character-
ized by themirror image location of the thoracic and abdom-
inal organs. It is a rare autosomal recessive disorder that is
estimated to exist in approximately 0.3/10,000 live births.1
SIT exists within a spectrum of laterality disorders. Situs
solitus refers to the normal conﬁguration of the thoracic
and abdominal organs. SIT refers to the complete mirror im-
age location of all of the thoracic and abdominal organs. In
some patients, SIT is discovered incidentally and is not asso-
ciated with any adverse consequences. However, congenital
cardiac defects are reported to occur in up to 40% to 60% of
patients with SIT.1,2 Situs ambiguus refers to a scenario in
which the arrangement of thoracic and abdominal organs
cannot be categorized as either situs solitus or SIT. Patients
with situs ambiguus often have a host of cardiac, pulmonary,
and intra-abdominal anomalies.3 To our knowledge, neither
situs ambiguus nor SIT is typically associated with the devel-
opment of an abdominal aortic aneurysm (AAA).
The rarity of SIT and the inverse anatomy provide
obvious challenges to the surgeon. Here, we present a
rare case of a juxtarenal AAA in a patient with SIT that
was repaired using a retroperitoneal approach. Consent
was obtained from the patient to write and to publish the
case report before submission.
CASE REPORT
An 82-year-old man with known SIT (Fig 1) and no known
concomitant cardiac defects presented to the clinic with anthe Department of General Surgery,a Dalhousie Medical School,b and
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history was relevant for hypertension and a remote smoking
history. His family history was relevant for a ﬁrst-degree male
family member without SIT who previously underwent AAA
repair.
The patient was consented for aneurysm repair through a right
retroperitoneal approach. After induction of anesthesia and place-
ment of a central venous catheter and arterial line, the patient was
placed in a left lateral decubitus position. An incision was made
from the tip of the right eleventh rib to the umbilicus. The retro-
peritoneum was entered, and the aorta was exposed proximally
above the renal arteries and distally to the common iliac arteries.
The unilateral nature of the retroperitoneal approach simpliﬁed
what would have otherwise been a challenging exposure as it
allowed us to expose the aorta without contending with mirror im-
age anatomy. Other than positioning the patient on the opposite
side, we were able to perform the dissection in the usual fashion,
without encountering any anomalous structures.
Fig 2. Computed tomography demonstrating the presence of a large abdominal aortic aneurysm (AAA) as well as situs
inversus totalis (SIT). A, Coronal image demonstrating the maximum diameter of the AAA. B and C, Axial images of
the right (B) and left (C) iliac arteries. D and E, Coronal (D) and axial (E) images demonstrating aneurysmal
degeneration at the level of the renal arteries. The arrow in E indicates the origin of the left renal artery. Note the
presence of dextrocardia and the inverse location of the liver, stomach, and spleen in images (B) and (D).
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suprarenal aortic clamp was placed. The aorta was repaired with
an 18-  9-mm bifurcated graft. The proximal anastomosis incor-
porated both renal arteries and was completed with a suprarenal
clamp time of 24 minutes. Distally, both iliac arteries were heavilycalciﬁed, and bilateral endarterectomies were performed before
conducting the anastomoses.
A paravertebral nerve catheter was then placed intraopera-
tively, as is routine at our institution after AAA repair using the
retroperitoneal approach. The technique for a surgeon-placed
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described previously and is a safe and effective means of providing
postoperative analgesia.4 Brieﬂy, the parietal pleura was dissected
free from the tenth and eleventh ribs and the extrapleural space
was entered. Blunt dissection was carried out to the paravertebral
space. A Tuohy needle was used to introduce the nerve catheter
through the skin. The catheter was then placed in the paravertebral
space under direct vision. Overlying tissues were then closed in
layers. The incision was closed and the skin approximated with
clips.
Before completion of the case, the paravertebral catheter is
injected with 0.25% bupivacaine and connected to a pump for
continuous postoperative analgesia, which was managed by the
anesthesiologist postoperatively.
The patient had an uneventful recovery and was discharged to
his home hospital to undergo additional rehabilitation on postop-
erative day 7.
DISCUSSION
The presence of AAA in situs inversus is uncommon,
with only a small number of case reports describing this
condition.5-9 Consequently, the ideal surgical approach in
a patient with SIT and AAA is unknown. Kimura et al
described performing a right-sided thoracotomy with prox-
imal aortic cross-clamping to gain vascular control in a
patient with SIT and aneurysmal rupture. Another report
demonstrated that transperitoneal repair can be performed
using a minilaparotomy without evisceration.9 Recently,
Chan et al reported a case of endovascular AAA repair in
a patient with SIT, demonstrating the feasibility of an
endovascular approach.6 We believe our report to be the
ﬁrst to document the repair of a juxtarenal AAA in SIT
through a retroperitoneal approach.
The retroperitoneal approach provides the surgeon
with a more substantial exposure of the proximal aorta to
facilitate suprarenal cross-clamping. In the case described
here, the retroperitoneal approach provided an additional
beneﬁt as it obviated the need to contend with the mirror
image positions of the abdominal viscera. In fact, the only
major change to the usual operative technique was place-
ment of the patient in the left rather than right decubitus
position. Kimura et al provided similar justiﬁcation for per-
forming a right thoracotomy with cross-clamping of the
descending thoracic aorta in the setting of rupture.8 In
an acute situation, this was deemed to be faster and safer
than contending with mirror image anatomy while gaining
supraceliac control through a transperitoneal approach.8
Other anatomic and physiologic considerations must
be taken into account in approaching a patient with SIT.
Patients with Kartagener syndrome have chronic sinusitis,
bronchiectasis, and SIT.10 Some series have also noted a
number of cardiac defects in patients with SIT, ranging
from isolated atrial septal defects to complex cardiacanomalies.1 However, the frequency with which congenital
cardiac anomalies are reported to occur in the setting of
SIT varies considerably from 5% to >40%.1,3,11 Patients
who suffer from Kartagener syndrome would be at
increased risk for perioperative pulmonary complications.
Patients with congenital cardiac anomalies could be at
risk for a variety of complications, including an inability
to tolerate aortic cross-clamping and sensitivity to perioper-
ative ﬂuid shifts and volume status. Thus, it would be pru-
dent to thoroughly investigate any patient who presents
with SIT and an AAA for concomitant pulmonary and
cardiac conditions.
CONCLUSIONS
This case demonstrates the feasibility of a retroperito-
neal approach for patients with SIT and more complex
aneurysmal disease. Prior reports have demonstrated the
feasibility of open transperitoneal repair and endovascular
aneurysm repair in patients with infrarenal AAA and SIT.
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